Introduction
============

Hiatal hernia (HH) represents a relatively frequent condition in the general population. It is caused by increased intra-abdominal pressure, which leads to the protrusion of the stomach and other abdominal viscera into the mediastinum \[[@b1-cm-91-321],[@b2-cm-91-321]\]. Being overweight and elderly are the key risk factors in its development \[[@b3-cm-91-321],[@b4-cm-91-321],[@b5-cm-91-321]\]. Other known risk factors include: multiple pregnancies, history of esophageal surgery, partial or full gastrectomy and certain disorders of the skeletal system associated with bone decalcification and degeneration \[[@b3-cm-91-321],[@b6-cm-91-321]\].

The incidence of symptomatic cases of hiatal hernia appears to be linked to the diagnosis of gastroesophageal reflux disease (GERD), the 2 conditions being closely associated \[[@b7-cm-91-321],[@b8-cm-91-321]\]. The most characteristic manifestation one will find in hiatal hernia is gastroesophageal reflux, manifested through regurgitation and heartburn, while less common symptoms include dysphagia, epigastric or chest pain and even chronic iron deficiency anemia \[[@b5-cm-91-321],[@b9-cm-91-321],[@b10-cm-91-321]\]. Large hernias can present with dysphagia, early satiety or regurgitation \[[@b6-cm-91-321]\].

Conventionally, hiatal hernia used to be classified as either sliding or paraesophageal. The current anatomic classification of hiatal hernias consists of four types.

-   **Type I** or sliding hernias - associated with symmetrical ascent of the stomach through the diaphragmatic crus. Type I hernias represent more than 90% of cases of hiatal hernia and are known for their frequent association with GERD \[[@b8-cm-91-321],[@b11-cm-91-321]\]. They are also associated with more severe degrees of esophagitis and Barrett's esophagus \[[@b12-cm-91-321]\].

-   **Type II** hernias or pure paraesophageal hernias (PEH) -- a portion of the gastric fundus herniates through the diaphragmatic hiatus adjacent to the esophagus, while the gastroesophageal junction remains in its normal anatomic position.

-   **Type III** hernias are a combination of types I and II, where both the fundus and the gastroesophageal junction herniate through the hiatus. The fundus is above the gastroesophageal junction.

-   **Type IV** hernias consist of a structure other than the stomach herniating through the thoracic cavity (small bowel, colon, omentum, peritoneum or spleen).

Types II--IV are referred to as paraesophageal hernias (PEH); their main clinical importance is due to their potential for ischemia, obstruction or volvulus \[[@b5-cm-91-321]\]. The anatomic classification of hiatal hernia is necessary especially regarding the treatment approach, as indications for the surgical method are quite different between sliding and paraesophageal hernias.

Diagnosis of esophageal hiatal hernia
=====================================

According to the Society of American Gastrointestinal and Endoscopic Surgeons, only investigations that will have an impact on the clinical management of the patient should be performed \[[@b2-cm-91-321]\]. The diagnosis of hiatal hernia can be rather challenging at times due to the shift in the anatomy of the esophagogastric junction during deglutition, respiration and movement. A complete history and physical exam is mandatory, as they may reveal symptoms that were not previously apparent.

*Barium swallow radiography* gives valuable information about the size of the herniated stomach and the location of the gastroesophageal junction \[[@b13-cm-91-321]\]. Most studies agree that barium swallow still remains essential in the diagnosis of hiatal hernia \[[@b14-cm-91-321]\]. According to Siegal et al., hiatal hernias can be diagnosed by this method if the axial herniation is greater than 2 cm \[[@b15-cm-91-321]\]. The authors also recommend video-esophagram, as it provides the additional benefit of examining bolus transit. Oleynikov et al. point out the advantage of detecting esophageal motility dysfunction, stenosis and stricture related to GERD through barium swallow radiography \[[@b1-cm-91-321]\]. The method can also help in the diagnosis of short esophagus \[[@b2-cm-91-321]\]. The main disadvantage consists of exposure to radiation. The risks associated with radiation exposure accumulate over time and are closely linked to the number of X-ray exams one has been subjected to during their lifetime ([Table I](#tI-cm-91-321){ref-type="table"}).

*Esophagogastroduodenoscopy (EGD)* has the advantage of real-time analysis of the esophageal mucosa, the mucosa of the stomach and duodenum, unlike Barrium swallow radiography. It is able to detect erosive esophagitis, Barrett's esophagus, Cameron's ulcer and even lesions suspicious for malignancy (mandatory to be documented in case of future surgical approach) \[[@b13-cm-91-321]\]. However, it is often unable to visualize and appreciate a large hiatal hernia, especially when it comes to the organo-axial rotation of the stomach \[[@b18-cm-91-321]\]. Duranceau et al. describe the challenges of providing an accurate endoscopic description of massive hernias, thus it is important to also perform a Barium swallow X-ray in order to decribe the hernia in an exact manner \[[@b16-cm-91-321]\]. Roman et al. point out that when performing endoscopy, one must keep in mind that excess air insufflation of the stomach may exaggerate the size of the hernia \[[@b5-cm-91-321]\].

*Esophageal manometry* provides valuable information regarding the motility of the esophagus. It is considered that a separation between the crural diaphragm and lower esophageal sphincter of 2 cm or more is diagnostic for hiatal hernia \[[@b11-cm-91-321]\]. According to Andolfi et al., esophageal manometry should be performed especially before undergoing surgery, as it can rule out achalasia or other motility disorders. Before performing fundoplication surgery it is also essential to verify the integrity of the peristaltis of the esophagus, which can be done using high resolution manometry (HRM) as it provides real time pressure recording \[[@b3-cm-91-321],[@b5-cm-91-321]\]. However, placement of the manometry catheter can be rather difficult; Dallemagne et al. have reported that the method is completed in less than 50% of cases \[[@b17-cm-91-321]\].

*pH testing* is not essential in the diagnosis of a hiatal hernia, but it has proven helpful in providing a quantitative analysis of reflux episodes as it correlates pH level with the patient's complaints of reflux \[[@b1-cm-91-321]\]. In Duranceau et al's study, it is considered the gold standard to document acid reflux exposure in the esophageal lumen \[[@b16-cm-91-321]\].

*Computer tomography (CT)* is not routinely recommended, but remains useful in conferring additional information on location and type of hiatal hernia. Usually, it is discovered incidentally while performing CT scan for a different indication \[[@b5-cm-91-321]\]. Dallemagne et al. recommend CT scan in order to rule out complications like perforation, pneumoperitoneum or pneumomediastinum \[[@b17-cm-91-321]\]. In case of paraesophageal hernia, it is a helpful method in the assessment of gastric volvulus \[[@b5-cm-91-321]\].

Oleynikov et al., Duranceau et al. and Andolfi et al. have found that for a preoperative evaluation of a patient, barium swallow X-ray, upper endoscopy and manometry are essential \[[@b1-cm-91-321],[@b13-cm-91-321],[@b16-cm-91-321]\]. Moreover, Weitzendorfer et al consider that in order to have a reliable exclusion of hiatal hernia prior to treatment, all three investigations must be performed \[[@b19-cm-91-321]\].

Treatment of hiatal hernia
==========================

Medical appproach
-----------------

When confronted with a symptomatic hiatal hernia, it is usually due to acid reflux. Therefore, the aim is to reduce the symptoms of gastroesophageal reflux disease (GERD) by addressing gastric acid secretion. Lifestyle modifications are the first line of management and include the following: weight loss, elevating the head of the bed by 8 inches during sleep, avoidance of meals 2--3 hours before bedtime, elimination of "trigger" foods such as chocolate, alcohol, caffeine, spicy foods, citrus, carbonated drinks \[[@b20-cm-91-321],[@b21-cm-91-321]\]. According to the American College of Gastroenterology, an 8-week course of PPI is the therapy of choice for symptom relief in GERD, with no major differences in the efficacy between the different types of PPIs \[[@b22-cm-91-321]\]. Twice-daily PPI therapy can be recommended for patients with an inadequate symptom response to once-daily PPI \[[@b20-cm-91-321]\]. The current recommendation is to use the minimal dose of PPI that is sufficient to control symptoms \[[@b5-cm-91-321]\]. Other alternatives include histamine 2 receptor antagonists and antacids. Patients presenting with moderate symptoms can use these treatments on demand, while those with persistent symptoms despite PPI treatment should use them as an add-on treatment.

As for paraesophageal hernias, they are a different matter at hand: the gastric fundus has migrated above the diaphragm and, therefore, they are at a high risk of obstruction. Most of the patients that develop symptoms from paraesophageal hernia will experience little or no relief with medication such as proton pump inhibitors, histamine receptor antagonists or antacids \[[@b1-cm-91-321]\]. It is helpful to take such medication, as it eases the symptoms, but the definitive treatment for paraesophageal hernia remains surgery.

Prokinetic drugs are not recommended in guidelines neither as monotherapy nor as add-on treatment as there is no evidence supporting their efficacy in the treatment of hiatal hernia associated with GERD \[[@b20-cm-91-321],[@b23-cm-91-321]\].

Surgical appproach
------------------

The current guideline for the surgical treatment of hiatal hernia was elaborated by the Society of American Gastrointestinal and Endoscopic Surgeons (SAGES) in the year 2013. Through our literature research we have found that indications for surgery remain the same: symptomatic patients with paraesophageal hernia \[[@b1-cm-91-321],[@b17-cm-91-321],[@b24-cm-91-321]\], especially those with obstructive symptoms and gastric volvulus, which require urgent surgery \[[@b21-cm-91-321]\]. When sliding hernia and symptoms of GERD are present, surgical approach might be considered, especially in cases where regurgitation persists despite medical treatment with PPI \[[@b5-cm-91-321]\]. However, Andolfi et al. have suggested in their study that even asymptomatic patients younger than 50 should be considered for surgery \[[@b13-cm-91-321],[@b25-cm-91-321]\]. Recently, a study performed by Straatman et al. has taken into account octogenarians and their indication for surgical repair. The conclusion was that elective repair in symptomatic patients should be the preferred approach in the octogenarian group \[[@b26-cm-91-321]\] ([Table II](#tII-cm-91-321){ref-type="table"}).

The SAGES Guidelines strongly recommend not repairing type I hiatal hernia in the absence of reflux disease and symptoms; this recommendation remains valid to this day, as sustained by several authors \[[@b5-cm-91-321],[@b15-cm-91-321]\]. These guidelines also recommend performing hiatal hernia repair combined with other types of bariatric surgery, such as sleeve gastrectomy and gastric bypass. Recently, Mahawar et al. have performed a study that found sleeve gastrectomy to be the best bariatric option for obese patients with HH and/or GERD. They have also demonstrated that sleeve gastrectomy and hiatal hernia repair can safely be performed simultaneously \[[@b27-cm-91-321]\].

With regards to the technical approach, hiatal hernia can be repaired either transabdominally or via a transthoracic approach, usually through the left chest. The current standard procedure is laparoscopic fundoplication for both sliding and paraesophageal hernia \[[@b28-cm-91-321]\]. Usually, a Nissen fundoplication (360°) is performed after most hiatal hernia repairs, unless there is a preexisting esophageal dysmotility, in which case the Toupet fundoplication (270°) is preferred \[[@b15-cm-91-321]\]. There has been recent evidence that a complete fundoplication might be more beneficial as it has a reduced abnormality in the pH profile and a stronger impact \[[@b3-cm-91-321]\]. Laparoscopic surgery provides the advantages of a minimally invasive approach, which consist of: shorter hospital stays, faster time of recovery, reduced post-operative pain and reduced pulmonary complications \[[@b1-cm-91-321],[@b28-cm-91-321]\]. There are, of course, certain disadvantages of laparoscopic surgery which include two-dimensional imaging, limited motion of laparoscopic instruments and poor ergonomics for surgeons \[[@b28-cm-91-321]\].

The technical considerations have remained mostly the same, however, new data has been brought to light regarding the use of mesh during paraesophageal hernia repair. The current position of the SAGES Gudelines regarding this topic is uncertain; there is inadequate data on the long-term to formulate a recommendation either for or against the use of mesh repair \[[@b2-cm-91-321]\]. Although controversy still revolves around paraesophageal hernia repair, the general opinion seems to favor the use of mesh reinforcement. Zaman et al. have found a decrease in recurrence after laparoscopic paraesophageal hernia repair and mesh reinforcement, with similar results in both syntethic and biologic mesh \[[@b24-cm-91-321]\]. Regarding the use of synthetic mesh, concerns have arisen as it has been associated with the development of esophageal erosion, stricture, dysphagia, obstruction and esophageal stenosis \[[@b3-cm-91-321],[@b24-cm-91-321],[@b29-cm-91-321]\]. Zhang et al., Huddy et al. and Tam et al. have all found a reduced rate of hernia recurrence after mesh reinforcement compared to primary suture repair at short-term follow-up (up to 12 months) \[[@b30-cm-91-321],[@b31-cm-91-321],[@b32-cm-91-321]\]. Moreover, Oelschlager et al have demonstrated that a lower recurrence rate is associated with short-term follow-up for biologic mesh reinforcement, while with long-term follow-up the benefit is lost \[[@b33-cm-91-321]\]. As a result, the short-term benefit may justify the use of biologic mesh among surgeons, but, more studies will be needed in order to establish a clear recommendation as a guideline.

One topic that is not mentioned at all in the 2013 SAGES Guidelines is represented by the role of robotic surgery in hiatal hernia repair. The development of the DaVinci telemanipulation system might overcome some of the limitations of standard laparoscopic approach by providing increased visualization through three-dimensional and stereoscopic vision and optimized ergonomics \[[@b28-cm-91-321],[@b34-cm-91-321]\]. Vasudevan et al. have found in their study that the robotic approach to paraesophageal repair is effective and safe, with low complication rates, even in patients of older age and risk of complications \[[@b28-cm-91-321]\]. However, Gehrig et al. concluded that there is no significant advantage of the DaVinci system over the conventional laparoscopic technique \[[@b35-cm-91-321]\]. Their study found no significant difference regarding the operating time, intraoperative and postoperative complications and hospital stay between the robotic assisted surgery group and the laparoscopic surgery group. Moreover, the issue of cost remains an important drawback related to robotic surgery. General recommendations cannot be made yet regarding this field, as there are no large randomized trials comparing efficacy, outcomes and cost effectiveness of both robotic and laparoscopic paraesophageal hernia repairs.

Conclusions
===========

Updates on the current guidelines of hiatal hernia management have yet to be made, as additional studies regarding long-term follow-up and stratified subsets of patients need to be designed. However, until these are available, whether mesh reinforcement and robotic approach can be used remains at the surgeon's discretion.

###### 

Current diagnostic methods for hiatal hernia.

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Diagnostic technique                                                                                                                      Evaluation                                                                                                                     Warnings
  ----------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------ -------------------------------------------------------------------------------------------------------------
  **Barium swallow X-ray**\                                                                                                                 size, location of hernia, motility dysfunction, stenosis, stricture related to GERD, short esophagus diagnosis                 contraindicated in pregnancy, barium or iodine hypersensitivity, exposure to radiation
  \[[@b1-cm-91-321],[@b3-cm-91-321],[@b5-cm-91-321],[@b6-cm-91-321],[@b13-cm-91-321],[@b14-cm-91-321],[@b16-cm-91-321],[@b17-cm-91-321]\]                                                                                                                                  

  **Endoscopy**\                                                                                                                            analysis of esophageal mucosa, erosive esophagitis, Barrett's esophagus, malignancy, Cameron's ulcers, swallowing difficulty   air insufflation of the stomach may exaggerate hernia size, difficulty to assess massive hernias accurately
  \[[@b1-cm-91-321],[@b3-cm-91-321],[@b5-cm-91-321],[@b6-cm-91-321],[@b13-cm-91-321],[@b14-cm-91-321],[@b16-cm-91-321],[@b17-cm-91-321]\]                                                                                                                                  

  **Manometry**\                                                                                                                            integrity of esophageal peristaltis, motility disorders, achalasia                                                             difficulty in placing manometry catheter
  \[[@b1-cm-91-321],[@b3-cm-91-321],[@b5-cm-91-321],[@b6-cm-91-321],[@b13-cm-91-321],[@b14-cm-91-321],[@b16-cm-91-321],[@b17-cm-91-321]\]                                                                                                                                  

  **pH testing**\                                                                                                                           quantitative analysis of reflux episodes                                                                                       
  \[[@b1-cm-91-321],[@b5-cm-91-321],[@b13-cm-91-321],[@b16-cm-91-321],[@b17-cm-91-321]\]                                                                                                                                                                                   

  **CT**\                                                                                                                                   gastric volvulus, perforation, pneumoperitoneum, pneumomediastinum                                                             unable to exactly define the configuration of the hernia, exposure to radiation
  \[[@b3-cm-91-321],[@b13-cm-91-321],[@b16-cm-91-321],[@b17-cm-91-321]\]                                                                                                                                                                                                   
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

###### 

Current therapeutic approaches of hiatal hernia.

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Type of hiatal hernia                            First line                                                                Second line
  ------------------------------------------------ ------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------
  **Type I (sliding) hernia**                      PPI -- once daily, 8 week course treatment\                               Laparoscopic fundoplication (Nissen or Toupet) -- especially in case of symptom persistence
                                                   Inadequate symptom control: PPI -- twice daily, 8 week course treatment   

  **Types II, III, IV (paraesophageal) hernias**   Laparoscopic fundoplication (Nissen or Toupet) -- definitive treatment    PPI, histamine receptor antagonists, antacids -- for symptom relief
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
